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A hi|^Mr peroeoUfe ol la^ hi^ adi^idB was sanqiled than small high 
scboob lor two reasoos. Pkarioos studies ooodotted by the Office of 
Educatioo had shown that in the onall hig|i schools the course in general 
biology WM usually offered in altwnate years, wfaUe in the large high 
sdMxds it was offnod eadi year« Hw study was designed to obtain 
inlonnatioB 00 the qualitadiw as weO as the quantitatire aspects the 
course as H was iau^ b lhe schools of the ocmtry for the sdiool 
year 194!^-S0. Sinoe die course was bmx« ISmly to be ^««d in large 
Ugh schools and lalonnatiou would ha more readily aTailaUe m the^ 
schools, the prqpordonal represeutadott of diese schoob hi the samphrWm 
mcreased. In addi ti ou, a higher perbeotage of the Urge hi|^ schook 
daa of the cmfl Idgh schoois fa dba sample r et urn ed usable data. 
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The pthuary purpoae of this study was' to obtain data 00 the course in 
geoecal biology as H was fa a r ^w eseatgdre sample of the public 

seooddary^ schools of tfa'oomtfjr fa die schbcd year 194^-50. Since the 
iiistnsodott fa general Idology Is ila fatsgnd part of the instrucdon in other 
ooncaes fa sdeace. It wpa nreesawy to •bcnre some fafoirmadon on these 
other c o u fs ee and ob s p ec ii c aspects of die sdenee^reUted acdndes of 
pcqiiia fa ordeb tc hrterpret die Atta rdatfag to the quatftathre mpects 
of dw-eoutss fa i^mersl Uelogy; ‘ Tfas fa&cmatioa ia incorporate fa 
tha lUpoit fa the iefainfa io idiieil ft it most dfaecdy related. 

. Urn comas with tbs dds gsnetil blofei^, or m e^Taknt oomss with 
a diSHoit dds, was offModhi S09 schools, 9S.1 psrosut of the sdiools 
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wUcb reqxioded to the qneetiixBU^ A total of 729 ol thete sehoob 
reported that the cootm waa offered each jear; and 80 acboola offered the 
oourae in ahenute jean. 

TwMity-three of the acho(da which offered the ooune did not aapplj 
complete infonnatioa about it- TTie in£ormatk )0 from t hr e e Tho ola waa 
not used in the aunimaiiea which follow. 

The information aummariaed in the report k baaed on the data auf^tUed 
^by 786 acbook which^offered the oourae in feomd hioiogj, and which 
aupplied uaable data on the Tarioua aapecta of the oourae ooTered bk the 
qumtioanaire. 

Theae 786 achoola are dktributed aooordinf to their type* and ifrea 
in tablee 1 and 2, and they are deaignated throu|hout the report aa "the 
achoola which ofiiMod general baology.** 

Courmm Offered Othmr Than Gmnarmt Biology 

TTie extent to which the hi^ achoola In the — wapt* were offerhig 
oouraee in the laological adenoaa, in addhion to gotmal baoiogr, durhu 
the acfaool year 1949-50 ia ahown In tab le 3. 

A UMal of 40 different oouraea tfe addition to gmiMal biology waa le-^ 
ported by the 786 adioola. 4 aeparate oourae in health, offnted eatker 
in the biology department or in the phyaioal ednnatioo department, waa 
reported raoet frequently. Of Um aohoob dEadng feneral biology. 373. 
or 47.4 percent, reported that eepfrato oonraae in beahh were offered from 

a minimum of 1 aemeator dininf the 4 yem of h%fa adhool to a maxiiinm 
eeery eeaneeter tlmHiihotrt dieee yean. 

The ooanse in adeanoed biok^ offmed m the deeanth or twdftb 
gradee in 60 achoob, 7.6 pmeent, aa a oomparatmly raoat addition to the 
corricuhoi. It la offeaed moan frinqi— fly in Imge Ugh r4rf A tkm la 
amall high adioola. Aooort&ig to the oommenta of teacbera , written in 
on the qoeatkmaaire, the oooie ha| been added hi of theae 
to meet thoneeda of ganei^ edaca^ papib for a taaaahial oobae pre- 
paring them for more effeptim hilw and fim^ Kyh^ aad iot ml^ 

intelligent participation in om democratie aooiety. In other' acbooh, the 

oourao girea ^eciahaed trakfa^ W cnBege and ^ pniMoaia. 

A aeparate eoncM k eoneareation waa mpetled mnch man freqne^ 

by the amall Ugh achoob than by ^largaaohook , llwiniiitoaimaM 
uniformity m regard to the fnde.k trUeb thb eem |n 

acme ed»ob H waa offered In the upper gtndee of the U|^ aikoel; U 

otherah waa offered aa a nUth-grndetdbbdl. ' Many tUicheKfi^M^d 
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6 THE TEACHING OF GENESAL BIOIXIGY ^ 

RtquirMiMiits in Sdanot 

Tbe amount of science oSered in a school is not m reliable indei of the 
amount of instruction whit* a graduate of that achool has teceired in 
sdenoe, aince in many schools part or all of the science ofifered is either 
elective, or is required only in specified corricahL 

Data on the extent to whicfa science course were required for gnduatioa 
firom high school and in particular curricub; the amount of Uological 
science which could he used to satisfy these requiiemenU. and the extent 
to which the course in ^mral biology was used to' satisfy the science 
requirements in the schools offering general balogy are given below. 

Science Requirements for Graduation 

Infonnatioo on the number of schools requiring work in sconce in the 
ocJlegr-peparatqry, the vocational, and the general educa^n curricula, 
and the number of these schools whicfa speci&d that biological scienoe 
should be mdudct^ in this re<iuireni«at is shown in ta fab 4 . 

A total of 572 schools, 72.7 percent of the schools offering general 
hiolofy. nsquired scMmoe in the ooUege-preparatMty cumailum; 369 
scboola, 46.9 percent, required sci«ioe in tjhe vocational curricula, and 51 1 
schools, 65.0 percent, required some scienoe in the <!hrr^am few general 
education. A total of 326 schools of different aiae^ 41.5 percent, reported 
that some biologica] scienoe was required as a part of the science require- 
menu for graduatiem finom'higfa school In 313 of these sdhools the i«. 
quiftanent could be satttfied by 2 semesters, or Mis, of a biological scienoe, 
hut in 13 schools, a pupil bad to take inore than 2 aemeaun of a l»ok>gical 
scienoe to satisfy the requirement. 


Table 4.—S»a*«»ter» setmnem required b% vmHous currlcuie, 
. 'sehooUrequirlitf bioiogkmi mdmuie 
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THE TEACHING Of (»U«BEAL BIOLOGY ^ 

Infmnatioa on the extent to which the oourar in getieral bioJogy wm 
uee# to Mti^y theee reqihrtsmeota in biological Kience u giTfat in the 
aectioa which foilowa. ' 4 

Curricula in Which G^n*ral Biology teas Regulrod 

Itt^onnatioo on the number of acfaoola npqmring geoeral biology of all 
pupil* and tboee requiring the oouree b the ool^-preparatofy, the 
Tocatboal, and the general edocatiMi curricula i* given in taUe 5. 

Of the 786 school* which offered geno-al biokgj and gave information 
on tins otxnwc, 326. 41.5 percent, a|at^ that the course wa* required of all 
pupil* or in one or naore of the rurricul* off»ed in the schook. The course 
wa* offered as an electiye in 423 schools. 53.8 penwt of those offering 
Inology. The course was required in the ooUege-preparatorj curricuitini 
in 41.1 percent of the schotda. 36.6 p«cent required it in the vocational 
curricula, and 32.8 percent leqtared it in the general educatiiMa carriculuni. 

The course waa required naoch more heqomtJj bj high school* 

than hy large high acboola. It is probaUs that the temoo for thh lim in 
the fact that Urge high *cbooh have a greater variety of offeriqga in the 
bioiogical^scsenoM t h a n do small high acboola, and they arrspot Unuied to 
one oourae in this area when they are aetting up requaremoita. 

i 

Enmilfmnt and Cteat Sla In Qaiwnil Blnl a gy 

Hie information which h sununatianl in this section of the report tv> 
Utes to the grades in which general biology was offered in the schools re- 
porting, the number of pupih enrolled in the coarse, and the siae of the 
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B TBE TEACHING OF GBNSK^ HtfHjQGT 

Uelosy claasM in these Mii^ No mW«t«6n wo obtdnKl <» en^ 

meat sue in other oouros in the hiological soienees which wen 

offered in the schools. < 

♦ ’’ .jiJ » 

EnroUment in G 0 nerat Biology, J94Sh^ 

T^e 6 shows the number of scb^ wfakfa offered genera] hioloar in 
spedfied grades, the total number of pnpUs ^nridled in the grades in winch 

biology was offered, and the number of these ^pfls eondled in eehenl 
biology., ‘ V ' ‘ * ' 

In the 786 schools which offered general biology, there were 44l 749 
pupils enrolled in grades 9, 10, 11, and 12. A toOd of 95,669 of 
pu{nl^ 21.65 percent, were enrolled in thb ooinse in genial hiology.^^^ 
. Because of the different ornnhinations of grades in whidt gw»y>« il bM^ 

was offered, it was impossible to determine Ae total number of impOs from 

any one grade who were actoally enrolled in the oonrse daring the school 
year 1949-50. HoweTcr, approximately 59)peccent of the sdboob (ffPeriag 
general biology offered the oonrse in the tenth grade only, and 76 pm^t 

of the pupib jenrolled in the tenth grade in those schools were enrofled fa 

the course. 

If aD the grade oomhinations are considerBd in which the tenth grade was 

included as one of the grades in which general biology ^as offered, then a 
total of 695 schools, 88.4 perorat of the schools offering Inology, offered it 
to tenth-grade pupils. ^ ’ ' a ^ 

Approxinutely 4 perooit of the schools offered the course to ninth-gnide 
pupils only, and 77.8 percent of the pupils in the lunth grade in 
schook were eruolM in the course. Fi%-poe other achoob offered the 
course in co mbiiM tions of grades which induded the ninth grade. 

Tabh ij’—Crmdm» in uhieh gmtmt hUtlogi 
•nrolUd in cAm* grmdm*, tmd numbm- 
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Tan Mboob, U pnnoedt, oftcad the eoane to elerenth-grade pupils 

only, and 98.5 percent of the pi^rib in the d«T«ath grade in these sdioob 

were enrcdled in the omma. conrse erM nfeied fa ^ 

gradea whkh indnded the eferei^ in 223 other acbook 
Tlie course waa <rfinpd to tWdfdi>grade piqiQa only in 8 schiyds, and 
57.7 percent of the twdlth-grade pnpib in theae adioob were enrolled in 
the oonrae. IRie ooorse waa offned in oomhinations of gradea which in> 
dnded the twelfth grade in 172 oUier sAnftis, 

Muy of the schoda off<n«d nlditioiial oonraea in faiologica] sdeDoe dnr< 
ing the acbod year 1919^ (tdtid S) ; thaefofe"die total mmiher of puf^ 
who were enrolled in biological aeienoea would he hi^ier than that shown 
in taUe 6, which is hmitad to the enrdhnents in the general Uology course. 


I 
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Trend* in Enrollment in Biological Scleneee SInco 1900 

The pericj^ reports made by the Office d £doeati<in <» the 
and registratjkms in hi^<sdbool rabjects infioenmtkm on the oiroO- 
menta in the ▼arions sdenoe snbjeeta and enroHawnts in the different 
> yem of high school' Thb information ftnnisbea aoine eridenoe as io the 
trends in the sobjectHnatter areas inroltod. A nmnw y n£ ths ml«w w. 
tion on the percentage of pupils in the last 4 years of scbod airoDed 

in biological sdowe ttid in related comsea ainoe 1900 is given in taUe 7. 

. Biology was first reported as a sobject, separate and distinct ftom 
botany and aoology, in 1910. In that year a total of LI peiceni of the 
pnpfla enrolled in the last 4 years of high school were reported to be taking 
oonraea in biology. If the raroDinents in aodogy andhbotany are ad ded 
‘to that for biology, dien a total of 23.8 percent d the hi^-scbod pupils, 
were enrolled fo these three oonrsea in die bioldgical scfoncea during that 
year. 

|n the 786 schools m the sample need in this stofy, and covering the 
school year 1949-50, 441,749 pi^sb were enrolled in the last 4 years of 
fai^ sdiooL A told 95,669, or 2L7 p erce n t, of diese pupils were 
enrdled in the odarae in geDeial biology or its sfoivalisit. 

on the number of pnpfla enroBed in die othar rmiress in ^ 

which were offere4.fo these schools dnrhig 1949-50 was not obtained. 

However, the faa that 2L7 percent of die pupils enrolled in the lugh 
sdbools in the sample wore taroOed' in general biology alone, and that 
' many of the schools teported ftom osw to four other oonrsea in biological 



10 




■ t. - » * '^' ^ 

IBS IVACBllfe <» @GNrauU.»BKa/>eT . 



THB 7SACS1KG OP GSNEBAL filOLOGT 


11 


cfewd during th« Mdnn jear, 'would Mem to warrant the ocmclu- 
p^actioaDy aQ t£ tha pu|tila entering our hi^* sohools take at 

least one eouTM in biologMad adenm during their Ingh-adiool jeaia. In 

themaioritj of cases this ooone is general biology, or hs equivalent, 
taken in the tenth grade (table 6). 

Fnrtfaecnioee, hum odier data given in the reports on offerings and 

registrations but not shown in table 7, it is evident that biology is the only 
science oomneogeted in thehigfasrliftnl which 

inenrolhnentinreUtiantDtiiegeneralinereaMinhigh-ecbool enioBments 
throaghoot the period for wlnofa infonnation is available. Hus is 
true as regards the actual number of puptb enrolled in the ooutm, as well 
as the percentage of pupils in the lasl;^ 4 years of high school cwwfJhwl in 
the course. All of the other scienoe courses have shown either marked 
decreases in'cnroOment or in percentages, or slif^t and intermittent 
increases which are not proportioiial to the gains in the total enrollment 
in the schools reporting. 

Ciaaa Sian In General Katogy, 1949S0 

Infccmatkm on the nnmb^ of pupils enrolled in general biology, the 
number of sectiona of the d6ntB^ and the average enrollment in each section 
for the first and the second terma of 1949^ is smmwTiiMul in table 8. 
This table shows that there was a direct relationship be twe e n the siae 

of tlm htgfa'-aehool anrollnient and the average elasa aiae for general biology . 

When the average enroflments in dm eectione (daaeee) for schools of 
different sbes are compared, h k apparent that the large faij^ achoob with 
enroUmenti of more than 500 pup^'with an average of 30.67 pupils per 
section in the first term and 30.63 for the second term, had the largest 
daises in general biology. Some of the chnaea in them schoole had more 
than SO pupils in them (table 9). Since about 79 percent of the pnpib 
taking general biology were enrolled in schools of thk siae it k apparent 
that the majority of the pnpfla takfalg’ general biology in them achook are 
in rh a sca of 30 or more puj^ . ; 

When dbe average enroOmenta in eadh sectioo lor s«4»onle of different 
types am compared, it is ^ipaient that the largest seotimMi were la the 
senior edmola. Theaven^cmollassitforeMfaeoolionfioralltjqpoe 
of high eehook was 3932 pupffi ibr the first term and 29.10 fin the aeoond 
term; the avemge fin ee^ Ugh achook fin the first tenn waa 3235 and 
for . the aaoandtera^ 3331. ,. > r-,-, . . 

The drop in'enralfanent hi general biology b etw ee n dm first and the 
second tarnM, Uvolvini 2323 pupils, oaa be aoeonntad kr in many ways. 
CUef anumg them am the fidkn^t many of the imge 
midyew prmmtiono and gmdw a tkn n Thk reealted in a nmnlKn of 
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ip^ ootyleli^ the ««5oiid hdf of dM ye^ 

end of the fint tom. Noae erf liine |nq>ib,'«socpt tfaow who failed 

the ooone, Hooid oiroU ia the ootne dnrinf the Moond term of die year. 

It 1^ ia probable that the pnpih irho dw^ 

the fim t^ and thoae who dropped oat ofaehool beoanae th <7 had 

roached achodJeaTMif age, would not bo enrolled in the ooarae darin* the 

aeeond tom of die year. ^ 

Th e net loro of 2,423 pnpila between tbo fim and second terms repte- 
epproiimately 2.5 peroent of the pupili enrolled in biologT in the 

^ teraa^^ 0.54 percent of the 441,7« pupih enroll 

11,'and 12 in the achoola reporting. 
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Inrgaat, SmalUat^ and Typical Chm Staac 

Several utknal oonunitteea hare neonmieoded that in view of the 
nature of the histnietion whkh ahoidd he gi^ in aeienoe r. 
aiae ahodd he Kmited to a ninhndai of 25 pimila and diot nnd» 
«<KratataiiMtheiegtai»raii^ 

^ ^ ***»«*• fcWofyi A 

thumlonnatlaalagiVenintaMa 9 .r^r.^^^^ '• 

If the 


ef thdae which tm^emdO^Z^ 






ill geoeni biology ki mtk adiodt hiid Idobi 2S to mom tium $0 

p«q>ai. HtlMiiMctftiMlmfmteiamnportadVeMbaf tUodibobrio 
oonddoradf then 552 odio< J o, 70*4 pomeut bdlst loMtoaeoloMiiigmiora] 
biolofy wiiicli oquaDod or o Meedad dwlM rtooBmieadod. £t«b when 
tfao obe of the nulknt oluo ftported l^ch oebool b oomideEed, SS7 
icboob* 4S percmt. enwedii d the da* 

Hrfn i i mh l tttw i i immihmof50|wpiblDraocienmdm^mrwo o ni iivwi ded 
by the Mtioiiia oonmitteeo, M ooo^dcmd, thm 389 ooboolo, 49U> peroent, 
reported that tfieir largeet dem in ^oml faiolo^ esoeeded tiblo mnaber of 
piqiib; 160 echoda, M.4 pemept. rq^orted their amaUeot daao is e nroe ai of 
tfaia aiimher, And 297 aohooli, 38^ peroont, npoM their typical cla^ 
exoeea of thb reoonuaeoded nuudaunn. 

The laigeat daw in fenced biology waa 64 peqiiK reported by a large 
urban Ugh ediod with an i gaolhn e nt of 1,950 pupflw the ema fleet waa 2 
popib reported by a anafl rnal adMoi with an enmOmcfeit of 86 piqiila. 

Inform a t ion on tlpe actual feirolhnenta in geaard biology for the first 
and the aeoond tenna of 1949^ and on the nuniber of aeetiqaa ofthe 
course tanght dadng these terriw is ghrtn in table* 8. 



Many recent stadiw of dw oonrew oftmd in adenoe and in other ^ 
subject areas in ^ schools of the oomiby ham shown dut them 
are wide Tsiiatians, in the tune afloltted to the wase nibjeet in d flfot wwt 
acboob and in the methods of a di ed nHn g the worfc in the e o urs ea. lliese 
wide Tsriations indicate that thare arp ipaikad iaaqoalitiw in die o|qMr> 


TmbU d mmW mty wmI typieml elmm timaa in gtnmml biology 
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are proricied for popib taking tka oonnre. The ettaot 
to whMfa tfaii la M ior the pupOa enroUad ia the genaral biologT 
u shown in tkia section of the repo^ 

length qf Schooi Year and Oom» Period 

The average number of we^ in the school year, for all of the sdioob 
- re^r^, was 36J. The maximum was 42 weeks reported by one large 

togh school; the lainimimi was 32 weeks reported by 10 smaB high scbook. 
to gmeraU t^ smaU high school tends to barn a shorter school year than 

^ la^high school; the average for scfaoola onder #00 enrelhnait was 
35^ weeks; the average for aobools over 500 enreflment was 37.7 weeks, 
to h^schotds, 79.2 percent, promotian of pi^nb was at the end of the 

“**^ **“*“ *^^ 

of the schoob of the oonntry, the. odurse fat general biolo^ itarts m 

Septesnberandoontinoesinteynneofthefollowmgyoar. • 

The average length of a class period, for aO schools reporting, was 
M.1 minntes. The m a x i m um number of minutes of instructional time 

for a si^ daas period was 83 minuten reiwted by a large hi^ 

themmnnimwa.38minutre tog«er«|, 

tto smaU high schooU had ahorter ohm periods than the large high schools. 

meanJhamt was 51.S minutes; a total 
of 88 hi^ acbooU reported class periods ot^ 

For with over 500 enrollment the average length of class period 

was 53^ minates. 

0 

Inetructionai Time AOotted to Generai Biology 

All but 4 of the schools in the sample reported that general biolocT 
was leered as a 2n«n<rter course. Two of these schoob offered the^^ 
for 18 weeks only, and 2 others offered it for 20 weeks. However, the 

foct that most of the schoob offer a 2-eemester course in general biologr 
does Mt mm ^t the pupib taking the course receive eqnivakmtto. 
•tewJtioo. This b reHeeted in the great range in the number of minutes 

mstnictional time allotted to the coarse in schoob of various siaes as 
shown in table 10. 

'ITib table shows that such a 2Mester oourse in 2 schoob in the 
•ampb provides for less than 7,000 minutes of instnietion per vem 

^'i>ewas the course in 12 schoob provides for asore than 15,000a^^ 

of mstructiou. for schoob of aU aims was 

9,638 mumtes. ^ mmimum jiimiber of asinutes reported for the g s p 

to^courre was 4.000; the ma ximum wm 17400 reported hr a large 

nigh Miool m an uiMui arau • ^ » 
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Melhodt pf Sch0dutU^ 

in generd biology, and the wayi in which these periods were 
d* fcy rtooJ. of ih**^ 

«k« 0«~ fcr 5 ringfc p«»d. p„ 
**** oonunoo method Sor both amaU and Jane hhl 
schools. This method of acfaeduliag tlm eomse was renort-dX^* 

•chools, 82.1 pero^ of the scbodb offering Inblogr SchedoKm «li* 

S -n... J a«U. p.H«u;rL^ 

TW«« no «pa(fcm di«»TO 

fa to tfao wtyt fa nfadi tbo faunietfanal pori^ 
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Hw total otaalMr ol Uologf tsacfaec* in tliMe Mjfaook tot wfakii blbr< 
mitiaB OB eertifieBtioo wm nported wu 1,245 (tdde 14)j ^ total for 
' trfwa ei^pmenoB woo raportad wm 1,273 (table 15). The ^ppi^t dk* 
(NfNHKj betireen tbeae nnmbeca and tbe onmlnw reported in table 12 
can be acoouMted fcr ly the £tot diet m acme of the eAnnIf p rtwno t M n yee 
in the middle of the year and new rfawet were orfaniaed and different 
teadien were ae a ig ned to teach tbeae daaaea daring the aecood aemeater 
ci the admol year, ao that tbe .teatdma who were t e ach ing the bkdogy 
daaaea in the 5rat term are nqt nec i ^ar fly the aarae teachera who were 
reported for the aeoood term. Another factor in ^ diacrqfNUMaea between 
table 12 and tablea 14 and 15 ia that aoine ol the pcineqiala, or beads of 
departmenta, who ai^pphed the fatfennation, reported on the oertifica* 
tion and eiperieaoe ol aU ol the baology teaobera on their atalb eren 
tbo«i^ tbeM teachara wmo net ar^naBy tearhkig l^ology daaaea dorina 
the 1940-50 acbod year. 

Table 15.— ATumber of bMog* tmmehtn mnd num^ of fMipa* tnnlUd in 

tmtmoi biology, by otoo of tehool 
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Tmching Load of Oology Toachoro 

Hie qnestioanaire need in thia atiidy waa dMgned.to ee<mre informa* 
doo on the coarse offinii^ and enxoftnenta in general Inology, and not 
on the eauroUmenta in other oooraea tangh^ ^ ^ teaehen. Con- 

atoqoently, the data a nm aai w iaed in table 12 Aowa only the nrnnh^a- of 
da aa ra ol general bielogy wfakh were tao^t each day by the biology 
teadm; it doee not indode e^er Ha aeea in biological acienoe which were 
tanght by tbeae toacbera. 

The data anniniafiawl in table 13 show the nasnber ol pvgnle awwdled 
in the general bkifegy eoaaae in cahtleo to the masher ol teacban who 
were 



ol dl naoa wm 77,4( the averagalaf amal 
high achoola, 104.7. Tima the typaod biolofy 
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■(iiodUreapoDttbfeiw/meortwodAMMafbfelqgj^ SiLo! 

of Kboob offer 011I7 ooe acieooe ooone eaok 7«w, tlM naa^Sr oltb« 

toMber’etimeMBkeljtobedeTotodtoiioii-vieaoeeoms.. Tbettpiod 

biology tcAcber io a Luige high acbool is likely to be « ^.time ^eMher 

of biology with Kttlo or no tane in the Bohool dey derotad to other ooiaeefc 


TmbU 14. — Biology to o ehon with m 
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Cert^cation of Kotogy Toachmg 

Informetion 00 the ntratb«r of Incdogy teachm with e major, f ho tr 
wth a mmor, and thme without oertificaticm to teach biology oouraea 
is summarised in table 14. 

Of the 1,245 biology teachers for whom informs tioo on certification 
was reported, I^IS, 89.8 pmcent, had a major or a minry ja KfofogfoaJ 
sdfmoes; whifo 127, 10.2 peromt, w«e teaching the ooune without a 
nmjor or a miiMir in biological aciei^ Of those who wen t^Cined in the 

Imdogical scieneea, 6S.3 peroent had a m^jor and 34.7 poroent a miiypr in 
biological acieoce. j 

Only 5.1 percent of the biology teMhera k large U|h •ehoola were 

^teaching the 00 ^ without a biology major or mkor, whifo 17.3 penmrt 

<rf the teachers in small high schools wore without this peepers- 

tlOQ^ 

If tram^ ta a «gb Bdnor h inadequ^ 

tea^ that scunee, a^ haa bean fasdieated k tba nporta of aermal 
national committees on eertaieathm for aoienea teaching, tfana only 730 

teadier^ 59 peroent, were adeqnafoly inked for teaehi^ bklogy oocnes 

at die high<«ohool lard. Of tl^ teaehma 521 wen tead^ k the Ime 
high Mhoola; only 209 ~ 
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20 op general bkhxx^t 

oourte WM bated xm cpe^aHaed treatmentt irf botany, m^jgy, and 
~ -«iolofy; whUe in 86^ook, 10.9 peromt, it waa baa«4 on topk« 
^ for tbdr igstettinoe in daUy Inring withoat referanoe to the field 
of 3 tcbools reported oouraea wfakb were organiaed on a 

different baaia hotn tboee deeoibed above. 

A oompariKm of the dau presented in table 16 on the genera] organiaa- 
tion of the course with that given in table 17 on the apodfic problem arraa 
(topics) which were emphaaiied in the cowae abowa that in a majority of- 
the echoftia the course in general biology waa actnaffy taught aa an inte- 
grated oourac, rather than aa a a^iecialiasd oomse' oovering the separate 
areas of botany, aoology, and phyaiology. 

A total of 499 adrook followed a baaic text in otganixing tbeir general 
biology oourae; 100 followed a Sute oourse of study, and 157 followed a 
local oourae of study. 
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'^^‘FrohUm Armu EmphadM^d 

A^of540ad^68.7pewemoftbo^ 
to t^ Li« the important arena, meh aa beahfa, oooaervation, 

heredity, cUaai^tion, etc., on wfakfa most is pbosd in the 

course, and estimate the noinher of da^ of inatrnction devoted to each-** 

In ^ naponaes to tins hem iaT the questioiinain many problem 
areas wfaidi were obviously i^tk4 were |^en different by the 

•ebook mportinf them. For itample, bmds of livma 
plants, Ihids of animak, dMM^rn^on, and taxonomy were aome of the 
Mem of emphaakreiKwted by di^^ In the initial tabulation 

of tha re^iookn, oacb name lor a pssbfcm area, aa reported by the aehool. 
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wu nuined «nd lUong With th« *mount of in.truc. 

tjonal tmi« d«Totod to it. When the tabuktioae for aU of the .chooU 
were completed, the probleni arem which were reported undei different 
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^68 but obviourfy identic^ were grouped together, and each 

waa arbitrarily aiwgiied a name feom thoae 
w^characteriaedaUtiftheaioaaanbai^ nMare^U^Jirf 

^ve were groDj^ together under the name, "Kinds of living TliW" 
The mstrurtional reported by each school for each aeparote a^frf 
^phasis cla^ jmder this name, were added togetheT^ thHJt^ 

^ a««gned to t^ topic. This procedure waslarf for each of ^ 

which could not b^ 

grouped, justifii^Iy. under the major topics are report^ under "Misoel- 

1-^” m tabje 17 . Some of these problem 

mat^ aacntific meth^, vocatioiial guidance, biological contributions. 
naodHane, history M avilkation, safety,* and first aid. 

i-Btiowtoiy Woilt In GMMnI Biology 

♦ 1 

I *•*» “Ot been readUy available on the extent to which 

regiiUr Jay, for U^tcr, work nth dnglo or doullo period, on 

then. day. uMd only for JJwratory work. In r»*nt year, 

ix the fedd of bWo^, to rigid 

laW^ ecbedulea and to replace them either with Beiihle lahoratorr 

^»*^thMB,^,to.y„„HtgiTen«oo«iednled period dnS 

SLT*’ “V"* lahoratoryredution pwiSSTtlur^ 

lahoratory work uMd a. needed in the aolutioa of ptoUenak 

Nature of laboratory Work *" 

Infojwu^ on the extent to which the tr.diiion.1 pitten, dewrihwl 

w V T“*’ ***>“”*<»7 work of ««« kind 

was need m teaching the course m general bioloav and ;.,r .1.. 

ox 0* way. h, which the hdawaun^S tSd^TSL^ 

!T^k the wo*, -nl the type Od p^ 

‘"i’T"* "> l«|rf«xnng the fadxwatory wo^ OnlHStooU 
«J«c«t of there offering g«,ri Wok,^ 

work was used in the instructioii. —mo mo 

Approximately 37 percent of the schools uaimr laboratorv work In *kn. 

m a double periods. The remainder of the as 

p^t,^.ehnnn.^ 4. rigid Wantoty «h,dile and wjJ^^ 

flexibfoschedufoor^iirtegratedlaboratory.recim ^ 
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In the Urge hi^ schoolg the labcmtory procedure used most often was 
tndiridaal Ubomtory work, while "BnuU groups** and **paire of pupils** 
performing experiments were the procedures reported most frequently by 
small high sdiords. 

In the past, scienoe teachers have been criticised for their reliance on a 
workbook or a laboratory mantul, as a guide for the learning experiences 
of their pu|^ and frw their nr^lect of the prohUm-solring ap|Ntoach to 
scientific knowledge. In the of this critidsm, it is rather encourag- 
iog to find drat mily 260 sdiools, about 34 percent, reported that the ex- 
periments in a textbook or a wonkbock were followed as a guide |pr the 
|dU>ratory experiences in the general biology course; while 49^ schools, 
d>mit ^ percent, reported that they were using either teacher-prepared 
guides, pupd-teacher planned experiments, or a problem-solymg approach 
in the laboratory work in general biology. 

Ui at least two of tl^se approaches, pupil-teacher plaimed experiments 
and the proidem-etdving approach, the pupils participate in selecting and 
d efin i n g the pnfolems to be stdred, in planning the {noceduTes and per- 
formii^f the experiments, and in drawing their own ocmcluakms from the 
obeerrations which they make. 


Tabim IB.^Naturm qf the laboratory work in gmeral 
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Hmm very w nal l high achoob also reported oooaiderablj larger average 
expenditures per pupil for biological equipment and stq>piic8 than the 
schools of all other siaes (table 33). 

FadlKlM and Eipilpmant 

Adequte, well-equipped facilities are essential if an effective program of 
instruction is to be carried on. The extent to whidi snch fonKties were 

available for the general biology classes iq the schools used in this study is 

^ shown in tables 20 dirougfa 24. 

Types qf Roomt Uaedfar General Biology 

A total of 786 sdraolsf 100 percent of the schools returning usable data, 
gave mformation, on the t 3 rpes of rooms in which the in s t ru ct i on in general 
hi<dogy was carried on (table 20). Four gennal types of rooms were 
reported: Com bine d laboratory-classrooms; lalxwataties which were sep- 
arate from the claaarooms and qiecially equipped for providing die cliarac- 
‘Uisistic experiences of science subjects; rooms equipped ■wd used forntfaer 
non^oence subjects, such as English and social studies; and regular 
classroams with no special provinons, such as water, electiicity, and gas, 
for carrying on laboratory eiqperinients and demonstrations. 

Approximately 6 out of every 10 sclio<^ reported that a eombined 
laborstory.cUssroom was used for the biology classes. A laboratory sep- 
arats from a daasroom, was retxirted by iqiproximately 1 out of ev«y 4 
schools in the sanqile used in this study. Them separate labmatories 
were reported more frequently by schook with frmn 300 to 499 pupils than 
by scfaods of other siaes. InfoeWtfonondmsetviceaandfMalitieswhkh 


Tmhtm 90.— Type* cf rooms need for biology instruction, by simm of school 
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were proirided in laboratory dasnoonu and in aeoarato • 

givien in table 21. separate laboratonea la 

urtd for gen^ dMM. k« 

and fadlitiea which wei» «» t*»e types of uervioea 

-oU«r- Z^C ** >* *" «!>. 
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Storage cases, laboratory tables, and woAbenches, which we»« nmviAmi ♦ 
the rooma where bioloev classy were provided m 

reported that%lablr^'^^^ Of these 439 schools. 216 

uMii. u laooratoiy, separate from a dasarootiim j 

mform.uoo ou to Mrvice, md fodlitic in toThtoJatoTMa^^lf*? 

reported to umof eomhined Ito.^. ■ ^ 

facilities provided in them 'n,«- ^«^-cias8rooma and the services and 
rpa Xuese data are summarised in tabl#* 21 
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^ *^[^***5 b* tdtooU with s^Mrato labontoHm 

or trith comimod lab^tory-obuaroomr, by s£m rchod 
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Bcboob reported on the types of rooms used for instruction than on the 

types of iervicee and faciUtiee in theee roon^ ITie oonnnenta &«n the 

teachers in the small high schools for which serrioea and faeil itiee were 
not reported w^d indicate that these st^ls actnaOy do not have the 
services and facilities. However, the large high sdbools for which facilities 
were not reported were those which used the oomhined laboratory^ass- 
nxan and in many cases ’♦inade^te facUities” were not reported by 
these schools as one of the omditions which seriously limited the efifective* 
ness of the coarse. Hence, it can be assumed that minimum services and 
facilities were available for carrying on an effective program. 

Supplementary School-Oimed FadUtlea 

InformatitHi on supplementary facihties, such as gremhouses, forests, 
camps, and gardens, which were owned by the sdmola and were used by 

the pnpib in the bidlogy classes is given in table 22. 

The facilities reported in this table are limited to those which were 
actually owned by the schools. Many schods repmted that the fariKties 
•pedfied wen availaUe to, and used by, their biology rjssae s , but that 
they wenlowned by the ci|y. State, or fwiTste individuais or organiaatioiis. 

These facilities are not included in the t^le. 

Some of the sohooi-ewned tiuHitiee hlfnaified under **Othe^ 

end mentkmed most.freijnently by the schools are the foDowing: A school 
with trees and shrubbery, an en c losed court with growing idaiits 
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Tiw Mfaool: film projector; Mand film projector; elide pioieotor- 

“*M»o*oopoe; head leneee?** - t~ j projector; 

*"*«“**«> «>ppli«* in r»pon» to 
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micrcMOope wmIl is carried ooy tiira the available nucrosoc^ies in these 
•chrols most be ooaoentrated lor use in one or two of these sectione. 
This oondn^ is borne out b 7 the fact that several of the large schools 
repotted thAKi^vidaal laboratory work was required for the college- 
preparatory piquls^dy; iNipils taking the curriculum in general education 
were pven generalised rather than specialized ttaining. This would 

apply to work with the microeaope as well as to other laboratory experi- 
mom. 

A total of 71 of the schools which offered biology had no compound 
mkrosoopea; 62 of these were small high schools, 9 were large high schools. 
In addition; 47 of t^ small high schools and 7 of the large high schooU 
repmr^ that no microprojectors or hand lenses were available for use in 
teaching the course. 

TMtboolis and SupplMiMiitary Raadlng Matariab 

Although it u generally reot^nised that the primary source of Iffor- 
mation for pu[^ studying sctence should be through direct experiences 
with actual objects ud processes, there are many oocasions^hen such, 
experienoes are inadvisable, or impossible to secure, because of limitAtions 
of time and place. Under su<h circumstanoes the vicarious experumces 
which can be provided through reading in textbooks, reference books, 
and ma g azi n es are invaluable aids to education in science. 

This section of the report is conoemed with the use of textbooks, 
biological reference books, and scientific magazines as supplementary 
aids to the instruction in general biology. 


Table 24 . Numbv qf »ehooU.K4th microecopee, number of eectians, and 
number of pupiU enroUed in general biology in theee echooU, by ,Ue of 
•chool 
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Textbooka nnd Methoda qf Sslaction 

T 1 _ j • ^ '*I» one bMk textbook need (or the ootme? 

Ii It selected by; oominhtee of teaoben? State adoptioa? teacber? 
prinapal? superintendent? other?** irere leoslred bom aB of the 786 

•c^ w«ch ofiered gcn«l bkJogy^ TTie w^wnses aw summariaed in 
tMbk 25 , ^ 

Since moat of the schools nsed more than one of ^ metboik of selec> 
UM specified in the question, the qctoal oombinations of different methods 

which were reported by the schools w tabnkted, and y»ese oombinsti^ 

are shown m the table, along with the other methods of selectioo which 

were reported by the seboob bat whhi were indaded in the question- 

oaire. ^ 

A told of 736 sdKxds, 93.6 percent of those offering generel biolory 
used a basic textbook in the coarse. According to inlbnnatioa «itl^^ 

on tlw way in which the coarse was organiaed (table 16). 499 of these 

schools followed the basic text in organisiiig the course for instnictiond 
purposes. - 

Fifty schook, 6.4 ^lerooit, reported diat a basic text was not used in 

the course, A majority of these schook were udng sererd texts alo^ 

with magss^ bdustryqwepared materials, and suppkmentary 
ences of rariom types in tbe-course. 
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I 

In 264 of the sdioob, the basie teit wu seleoted from ■ St«te<«pproTed 
Ikt of teitbooke. 

Preriobe studies <rf sdenoe faiatniotioa hare shown that »*«— 
with the textbook used in the oourae was frvquentlj raentiooed by tMcfaera 
as one of the factofs which limited the efiectiveness of the course. The 
fact that the biology teachers in 771 of the a<^ioob which' partkapated in 
^ study wwre (hrectly inroUed in the seleptioo of the textbooks used 
in th^ claaaeo may account for the relatire iofreqiMicy with which 
dissatisfaction with the textbook was mentioned by these teachers as an 
interfering ooodition. 


Biological BotAa in Library 

A total of 726 schoolsT^ percent of the aebools oUering biology, 
reported that snppleamtary riding was used in the course and gase 
information on the number of bkdogical books i^iicfa were arailable frr 
pupQ use in the school hbrary and in the classroom library. Tbb mfcw- 
mation is summarised in table 26. 

Chily 589 of the school libraries in the schook which reported that 
supplementary reading was used had<books dealing with biological subjects 
in them. OUasroom libraries £iw the use of pupils in KbAycsl science 
classes were reported by 430 schools. 

The average number of biological books repeated in the school library 
for each school was 64.1; tlw average numbW in the library 

was 26.8 Many of the seboob with a daaaroom KlMary indieaf f d that 
the books in this library were higfa-school biology textbooks or collie 
textbooks used to supfdippeot the basic text. 
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Sdentyic MagoMinet AvaUabU for PupU Urn 


InfcnMtioo on th. numl». of weolifc whk* ^ 

fcrp^ ^ WMMippliodky oocb of the 786 ichobl. whidi 
““ogy. TTim informauoa m ■ummariKd in 27. 

"Portxl tiul duy bod no man- 

fcr pupU !».. Ool, 9.7 p««„, of *e large hi,k .SS. 

frparuA that no tnMg^Mtam wtm aTaiUhl& whUe ISj; ^ 

high Kbool. with rarallmento of fewer tluo 500 poiiri^iwted. 

typed «m^ high eebod had approdmataly 3 magaamea fcr pupil 
oae; the typical large high acbool had 5. ™«««moa pt^ 

In addition to the 6 manainea liatMi l»* n«aaa.. i ^ 

or «'* A. adldlif, of U» regioo io wbid. thTloboor^ 


IWtth»d» 9t Su ppi^ t m n toM on 

"f •»" iote^Uooahip. b«,.« d«o 

tb. regular daM rio« and widdo U« «l,lol, 

^P* excuraionsa planning origind Dmiecta. 
V«t^p.unt u. dub aeUviti^ l««Uo, «, 

TM. r.-/WW ^ .cU.dffe-.y^ «dfcble„ 


Number ot 


0 

1 

X- ; 

1. 

c 

L 

i. 

7 

• 

t 

10 

OrerlO. 


8«*»ali wn^DroQxBMil o#— 


^ pupdi 


Nam- 

bmr 


21 

n 

10 

IB 

IB 

U 

6 

0 

0 

0 

0 

0 


IOO- 3 BBpa{ 4 k 


Fit- Num- Per- 


aoit 

06 

16.7 

tIB 

ILB 

06 

02 


IBOB 


42 

16 

22 

64 

44 

U 

10 

2 

2 

0 

0 

1 


10 6 
OO 
1X6 

a. 2 

17.2 
106 

7.6 

1.2 

oB 




200-400 popUf 


200 end orwr 


Num- 

ber 


& 




/ I 


O.B 

It 

06 

110 

21.7 

216 
10 6 

17 

1.6 


N^niD- 

fir 


IMLB 


10 

16 

26 

a 

60 

4 B 

a 

10 

12 

4 

0 


Fur- 

cant 


ToleJ 


07 
04 
02 
07 
110 
aiB 
10 6 
7.6 
04 
12 
L4 
01 


Num. 

bm 


106 

20 

ao 

126 

126 

142 

26 

II 

14 

a 

4 

7 




U 


112 
6.0 
10 2 
10 0 
10 0 
101 
11.0 

tl 

to 

.6 

.0 


mo 


ERIC 


SJ C fc, 7 


THE TEACHING OF GENERAL RIOLOGT 35 

p«rt in tdenor exhibits and roQ.te«ts are a few of the scienoeHrehited 
sctiTities which pupik hate be«n etKooraged to engafe in to supplement 
the regular wech to acicnoe* 'The extent to which these and other supple* 
mentaiy activities were used in the biology ciassc* in the schools in the 
sample is shown in this section of the report- 


floid THps orui Ex^uraione 

Inlocmation on the number of planned field trips ind excursions taken 
a nnu al l y by the general Inology daasea in schools of diAerent eixM is given 
in table 28. A total <rf 485 schools, 61.7 percent of the schools offering 
Inology, reported that fiehl trips and excuraioDs were a regular parr of the 
biolofy course and gave infenuatioa on the number of trips taken each 
year and the seaaon when the ^ps were taken. 

A total of 2,529 trips taken during the course of a year was reported by 
the 485 schools. The range of the number of trips takm annually was 
fitan a m m hnmn ai 1 tr%>, reported hy a small imml iu gh school, to a 

maxinramaf20 trips reposted by two ia^ urban high achook The aver* 

age number of trips taken annually by the biology dasaee in ■« h»^o is of all 
sixes was 5.2} the average for the small high schools was 5.2; the average 
for large high schools was 5.3. 

However, when the average number of trips taken annually by the 
biology daases in athook of Afferent sixes is compared with the average 
number of mchons of general biology in seboob of these sixes (table 8). 
It is apparent that the nainber of trips taken by each acetiao is invmely 
proportiooal to the aixe of the school in which the section occurs. The 
average number of trips per year for each seetkm of biology in schooh 
1-W enroDment was 5.1; fcr schools with 100-299 pupils h was 3.7; f« 
schools whh 300-499 enroilineot it was 2.0; and for the large high schools 
with 500 or more pupils it was 0.6 trips per aoetkm. ” ■ 

The informs tioo which was supplied by the 485 schools regarding the 
aeasoos when these trips were taken is as follows: 473 of the schools 
reported a total of 1^223 trips taken in the spring; 50 schools, 85 tripe 
taken in sunun^, 382 schools, 935 trips Uken in autumn; and 165 schools, 
286 trips taken in winter. 

A total of 298 sdxwls, approximately 38 percent of the schools otfering 
bioldgy, reported that no field ti^ or excursioitt were taken bjr the 
biology daasea. "Field trips not taken by biology daaaes” was reported 
afanoat twice as frequently by large high schools as by sm«|l high schooh. 
The xoaaona given by the large high achools for not taking trips were: 
They were 'located 'm oosigeated areas with no suitable meea reedily 
aeoMathle, or the daily adsednle of claBsea wm so inflefxible that no tin**. 
over and shove the regnlar Haaa time ooold be used for trips. 
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Tabtm it.— ‘Number of planned, field tripe and exeureione taken ebch year, by 

aime of achool 
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Several small schools reported that field trips were not taken because 
they were located in r^al areas and the children were acquaint^-with the 

common living things of their region so that there was no need to use school 
jtime for trips. 

P^pi^ Projects in General Biology 

Information ^n the extent to which original pppil projects were used 
to supplement the regular work in general biology was supplied by 777 
of the ^ools which offered the course; only 9 spools failed to supply 
information on this question. This information is summarized in 
table 29. ^ 

A total of 531 schoolst'68.3 percent of those giving information, reported 
that pupil projecte were used in the instruction. In 375 of these schools 
the projects were optional, that is they were not required as a part of the 
course hut were chosen by tho individual pupils; 156 schools reported 
that projects were "required” as a part of the worjt in the general biology 
course. However, many of ^e schools requiring projects indicated that 
Ae type and the scope of the project were left up to the individual pupU. * 

I^rge hi^ schools r^por^ the jise of pupil projects much more fre- 
quently than did small high schools. • ' • 

Ii^rmation on the nature of the projeqU carried on by the pupils 
was ^ obri^ed, ahfaough me responses to another question in the ' 
questionnaire showed that in many of the schools uping pupi| projects 
the mstniction in biology was supplemented by pupil paaticipation in 
science fairs and sdenoe eHtibiu (table 31). It is highly'^proba^le that 
the projects prq>ared in the biology classes were used in the setenoe frurs 
and in the science ^thibits. * 
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Table I9.-~V»e eg original pupil project* in general biology ^ 6y miee oj school^ 
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A total of 246 schbolB^ 31.3 percent, reported that pupil projer5t» were 
not used in the instruction. ^ 

Science Clube 

The sucoess adhioved by, the science instruction in a particular school 
may be judged, in some measure, by the presence or absence of science 
clubs in the school, and by the number of pupils enrolled in these clubs. 
Many activities which are carried on by pupils in these clubs dir^cctly 
supplement tbe'regular class woric. 

Information on the number of schools in the sample used in this study 
which had science clubs in 1^49-50 available to pupils in the biology 
classes, and the number of pupils enrolled in these clubs is summarized 
in table 30. 

Only 263 schools, 33.5 percent of those offering general biology, reported 
that they had one or more science clubs. Large high schools reported 
science clubs mu^ more frequently than did small high schools. For 
those pupils who(^were enrolled in. very small hig^ schools (under 100 
enrollment) opportunities to engage in club activities were practipally 
nonexistent, since 100 of the 114 schools of this size reported that they 
ha(Lno clubs. 

The majority of the schools with clubs ^ad (Mily one club which enrolled ' 
aH of the pupils in the schooF who tiad dn interest in science. Twenty* 
nine different names were rep<Mted for this type of general scienoe club. 
From the nafeniU of these clubs and from the ii^ormation supplied on the 
Wpes ol^ctivities carried on by the members, it can be inferred that 
experienced with living things and wi^ the out-of-doors are characteristic 
activities of most of these clubsi, 

The type of club which ranked second in frequency of mention was the 
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photography or camera club, reported by 108 of the 263 schook with 
clubs. Only 27 schools, most of them large high schools with several 
science clubs, reported clubs which were exclusively 'biological” in nature. 
The highest number of "science” clubs reported by any school was 10. 
Information on the time when science clubs met was supplied by 251 
Mhook. In 126 of these schook the science clubs met during school hours; 
in 114 the clubs met after school In 10 large high schook, each of which 
^ had several clubs, they met during and after school hours. In one large 
high school the science clubs met during the noon hour. 

A total of 523 schook, 66.5 percent of those offering general biology, 
had no science clubs. The major reasons given by these schook for not 
having clubs, in the order of their fre^enpy of mention by schook of all 
, sizes, are as foUows: Teachers lack time, reported by 340 schook, 65 per- 
cent of those without clubs; lack of facilities, reported by 117 schools, 22 
percent of those reporting; and lack of pupil interest, reported by 97 
schook, 19 percent. 

Several of the larger high schook reported that until a few years ago 
they had very active club programs, but that in the last few years teacher- 
load in these schook had increased to such an extent that scienoe clubs 
had to be dropped. Other reasons given by large high schook were: 
Pupik work after school; too many conflicting activities already in the 
program; and no periods available during the day for club work. 

The reasons reported by small high schook for not having clubs were: 
^^^dent body too shiall; a transportation prol^m — pupik ride buses; and 
largely rural students. A few of the schook wWch had no clubs in 1949-50 
indicated that an "activity period” had bee^dded to the regular program, 
and that maby of the activities which we^ previously carried on in clubs 
are now carried on during this period. Others reported that pupil pro- 
jects and activities incorporated into the regular work of the biology 
clas^ had taken the place of clubs. 


Table 30.-rSchooU with tcience cltlffe and number o/pu^h enrolled in clubs, 

by atme of achool 
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Other Methods of Supplementation 


Information on the extent to which the echoola were supplementing 
the work in biology with talks by scientista, by pupil-participation in 
science fairs- exhibits, and talent search contests is summarized in table 31. 

A total m 528 schools, 67.2 percent of the schools offering biology, 
reported that they supplemented the work in one or more of the ways 
listed in the'tahle.^ Hie method of snpplementstion most firequently 
reported was **seeing science fairs-** About 70 percent of the schools 
reported that the pupils in biology classes saw science fairs; only 66, per- 
cent of 'the sdiools reported that the pupils participated in fairs and ex- 
hibits. “ 

Some of the supplementary activitiee reported by the schools and classi- 
fied under "Other** in table 31 are; Participation in meetings of the State 
Junior Academy of Science; participation in cimservation and cancer 
contests; publication of science journals; preparing and presenting films 
and plays at school assemblies; and visits to ninnicipal museums, aquaria, 
and zooldgical parks. 

Appropriations and Expenditures 

Lack of funds for the purchase of essential equipment and supplies is 
often mentioned by science teachers as one of the major factors which 
prevent them from doing an effective job of teaching. Information ob- 
tained in resl^kse to the questions "Do you have an annual appropriation 
specifically ipf biological equipment and supplies?’’ "What was the 
appropriation for 1949-50?** "What amount was spent in the last 5 years: 
for equipment?; for supplies?" shows the extent to which this, is true 
for the course in biological science. <* 

Table 31.— Methods of supplementing the instruction in general biology 


' Schools with enrollment of — . 


Method of sappleinencatioQ 

1-99 

pupils 

100-200 
^ pupils 

800-490 

pupils 

600 

and over 

Total 

Num- 

ber 

Per- 

oent 

Num- 

ber 

Per- 

cent 

Num- 

ber 

Per- 

cent 

Num- 

ber 

If, 

Per- 

oent 

Num- 

ber 

Per- 

cent 

1 

t 

1 

4 

1 

• 

7 

8 

• 

It 

U 

Bchooli eapiilementlng work. 

Seeing sdenee Wre 

PartioiMtion in sdenoe exhibits 

Talks by sdentists t 

Partidpetkm in sdenoe talent searoh 

oontats J M 

Partloipetioii In sdenoe fain 

Parfidpatkm In youth sdenoe OQO- 

gfOrtMi _ . . 

other 

m 1 

61 


164 


N 


m 


638 


30 

18 

11 

7 

.8 

1 

8 

78.0 
34-0 

2as 

18.3 

16.1 

0) 

.1 

100 

68 

42 

80 

31 

3 

7 

oo 

% 

72 

84 

80 

30 

34 

4 

0 

76.0 
36.4 
81.2 

27.1 
26.0 

4.3 

(13 

100 

113 

109 

106 

77 

34 

16 

00.9 

48.0 

47.0 

40.3 

83.0 

lao 

7.0 

371 

222 

103 

178 

180 

81 

82 

70.2 
42 0 
30.8 

88.7 

24.0 

6.0 

&1 


I Lea thiin ai peront 
aoesoi— 63 4 



1 


40 


the TKACHmC OF CENERAL BIOLOCT 


Annoft] apfiropria- 
tion Id doUan 


N^ai^proprlatlon. . 

6(h7i 

; 

100-124 

12(V-140 1 

ifio-174 i; 

175-lW... 

200 and over 


T^UI.. 


Scboola with enroUment of— 


1-W 


IjppU^ 


Nuip* 

bar 


114 


PfJT- 

cent 


718 


4.4 

4.4 

10 


4.4 

.0 

7.0 


TfiiV 


100-2M pupils 


Num- 

ber 


a 

18 

7 

10 

a 

12 

0 

17 


M4 


Per- 

cent 


710 

.4 

1.2 

74 

18 

8.0 

1.2 

17 


07 


ItM 


80(MO0 pupils 
i - 


Num- 

ber 


82 

8 

2 

8 

2 

10 

1 

7 

2 

14 


m 


Per- 

cent 


68.0 

18 

1.6 

17 

1.6 

7.8 

.8 

04 

1.6 

lao 


lM.t 


600 and over 


Num- 

ber 


128 

2 

8 

8 

6 

24 

6 

26 

2 


Ml 


Per- 

cent 


413 

.7 

1.0 

18 

1.7 

as 

11 

ao 

.7 

211 


ItM 


Total 


Nun> 

ber 


II 


476 

6 

18 

86 

10 

47 

10 

40 

6 

126 


781 


P4r- 

oent 


11 


60.6 

.8 

1.6 

16 

14 

ao 

1.8 

ai 

.7 

lao 


IIM 


Annual Appropriation$ for Equipment and SuppUea 

Information on the number of schools of different si^ which had annual 
appropriations spedficallj for biological equipment and supplies and the 
^ amount of these appropriations in 1949-50 is shown in tables 32 and k. 

A total of ^0 schpob, 39 percent of the scfaoola offering biology had 
such an appri>priation, and 476 schools, 6J percent, had no such appropri- 
atM^ A few of the scboola wWch reported no appropriation spedficaUy 
for biology indicat^ tl^ fm^ were appropria^ for the science dep^. 
mem and that biplogical equipment and supplies were purchased^ as 
needed, from this appropriation. None of the^ scl)pok supplied infotr 
mation.on the amounts spent under this arrangement. The average 
annual appropriation per school fw: schools of aU siaes was $231.03, with 
a range from a minimum of |13ai4 for achoola with lOfr-299 pupilL to a 
nuudmum of $292.40 for schools with 500 or more pupils enrolled. . 

The average anni^ appropriation for each pupU enrolled in biology 
or schools reporting was 26 cents, with a range from a mtniimmi of 20 
cents per pupil for the large high schools with 500 or more pupils enrolled, 

to a maximum of $2.28 per pupil for the very small high schools with 
fewer than 100 pupils enroll^ , 

A V 

Table SS.-^Annual approprlaU^ for biotogioot tiquipment and suppUeB, 

by Mime of Mchool 


Expef\d%tUTes foT ond Suppliss • " 

r , 

A total of 427 schools sujiplied infpimation on the retimated amounts 
which were spent during the last 5 y^rs for biological equipment and for 
supplies. The Average lannual expen liture' for each school ^waa $175.59, 
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With a range of firom $81 J24 per year for adioob with fewer than 100 pupils 
enrolled^ to $267^0 for large hi^ schools with 500 or more pupils enrolled. 

Hie average of the expenditure for equipment in all schools reporting 
was approximately 61 percent of the total amount spent. 'The average 
•fM" supplies was 39 percent. However, there was a maihed difference 
between the very small high schools and the large high schools in regard 
to these expenditures. The small high schools with fewer than 100 pu(^ 
enrolled speqit 67 percent of tlu total amount for equipment and 33 per- 
cent for supplies. The l^ge schools spent 57 percent for equipment 
an<L43 percent fonsupplies. <- ^ 

'' HieM differences can be accounted for, in part, by the fact that jhany ^ 
of the sm a ll hid schools reported that they were improving the instruc- 
tion in general okjogy by adding laboratory work to the program, or by 
the addition of new equipment. These improvements were being financed 
out of current expense budgets. Many of the large high schocds reported 
that their lahOTatories, laboratory-classrooms, were well equipped so 
that there was no need for these schools to spend a disproportionate 
amount of the annual ^propriatioo on n£w equipment. 

Condltlom Affpcting the Course 

• 

Although" this study was designed to obtain information about the 
course in general biology as it ^as taught daring the school year 194^50, 
some inibnnatimi was obtain^ on the innovations which had been made 
in the oonrse during the [U'eceding 5 years and on conditions in the school 
and the community which limited or contributed to« the effectiveness of 
the course. 


Table SS.'^AppropriatianM 19 ^ 9 -^ end expenditures 1945^50 fw biological 
^ equipment and supplies^ by sixe of school , 
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InnovationM Affecting the Teaqhing qf Biology 

A toul of ^5 »cho^ SS.3 percent of tlie echoob offering gencnd 
h^gy, ^ponded to ^ qneetioD "Wltot chtoige, or iono,.ti„.a hef. 
^ made in thjjM, 5 yt^ which you have contributed aignifi. 
cantly to the education of youth in your B^hool?” 

Many different innovationB which affected the instruction in general 
hiology were reported,.but they can he grouped under ,13 major heidinga: 

•“‘J biological equipment-reported by 
261 *chool^ 61.4 percent of the school* offering genera! bkJogy. ^ 

2.4Change* in conne offering, by tL addition of new uniu n» health. oon«^. 
tion, etc.-reported by B3 wjhoola. oonaerva- 

^ » c/ 

3. Addition of .upplementary pupil^actiyitkn. *uch a. «dence chfh*. 6eld trip.. 

4. Adoption of teatbook. m,d increased u.e ofWerence. and magazine, 
in the ikdiool library and in the claMroom— reported by 60 «*ools. * 

5. Impajyement in the f«dlitie. by equipping eaiating ^ooms for u« of.audio 
visual or by the addition of a greenhouse, a museurfk.'a projection room 
or a laboratory to the existing facUities— repokted by 56 schools. 

6. Ad^on of new eour^ in health. «>nservation. or home «,d family'lhdng 

todividuri diff.v.i„.„tp„pa, thm,.jh th. .don.™. 

to fiXT* ”* “■«“ '‘■“-"pJrmd 

■ b ' ' 

a '“P/ovem^t in teaching by the addition of better qualified teacher, 
to t^ suiff; and improved teaching condiUons through the^provi«oii of free 

«et^ by the addit'ion of more individud laL 
^ work, the dunmation of technical vocabulary, or by the adoption of a 

imt tesung progrlitt— reported by 2 ?| aeWs. ^ 

10. in progrttnis and Schedules either through the elimination of 
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12. loGre^ned uMe of ocvnnmnitj reooarM by bi^>gy teachen — reported by 9 
•ebook. , " 

IS* ImproTod rdatkmEbip#’ with the adminiAtratiye staff of ^tfae acho<d — reported 
by 8 sdKKils, ' i * ^ > 

t ^ 

\ ^ y 

There were no 'j^ignificant differences between toiaU and large high 
schools in regard to the4ypes and the number of mnovations reported. 


Conditions Wliich Limited the t^ffectivenesa of the Course 

A total of 384 schook reported one or jnore conditions in the .school or 
in the community which seriously limited the ^ectiveness of the instruc- 
tion in general bio^gy. These conditiona in the order of their frequency 
of mention are: 

•% 

1. Inadequate facilities for sekmee instruction — reported by 162 schools, 42 per- 
ocill. 

. ^ - ' ' * ' '' 

2. Inadequate equipment and supplies — reported by 88 schools. 

k ^ V 

Classes too lar^ St pupils in the classes with inadequate bicJiground in 
science — reported by 87 schools. 


4. Staff members not teamed td teach biology — reported by 68 schools. 


5. Inadequate finances for the purcha^ of equipment and su|^es^— reported by 
60 schoels. 

* ' . " V / 

6. Lack of facilities for, or liM^ of tupe on the part of teachers to organise and 
conduct clubs, field trips, and other supplementary activities — reported by 
57 schools. 


7. Community objections to the teaching of certain phases of biology, such as 
sex education ancf evolution, and to the use of school time for trips and excur- 
sions — reported by 56 schools. * 

/ 

8. A daily scbedule^of classes for the biology' teachers which was so CTOwded or 
so inflexiUe that time for taking cere of equipmoit, preparing for laboratory 
wotk, or conducting field tripa was not available — reported by 54 schoeds. 

• * 

Only schook reported that the attitudes of the^adpiinutration had 
an adverse effect on the biology teaching, and dksatisfaction with the 
textbodc or with tbe avaiL^e suppkmentary reading materiak was 
' report^ by only 11 schools. 

There was no marked difference between small and large high schools 
in regard to the oonditums limiting the effectiveness of the course which ' 
have not bero disdnssed in the preceding sections of the report^ 

.V 
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Condition* Which Contributed to the fffectivenete qf the Course 

A listing of t^e conditions in the school or the community which 
to the e^ctiveness of the course, m they weie're,!Led ^ 

the same M the lituiting 

f descriptions wojj|d be stated positively, 

ent^ mention by ^e schools would be diffe^- 

U The categones of th^ favoring conditions tnd the number of 
echools reporting each condition are as foUows: 

1. ^ school «kI conunuoity rd.ti«Jrip;-t^ fey 278 school.. ‘ 

2 . Smdl cl«s« Mod ^.prrpMred popa*-report*d by 125 schools. ' 

8 . FsTorsMe administniiioo— reported by'dS schools. 

A Wcll-^slificd tewhing sta£^-r^ported by 56 schools. 

5 . Ad^te equipment and supplies-reported by 40 echooU. 

6 . Adequate and wel|.«quipped facilhies--ireported by ^34 schools. 

7. Well^aniied program of supplementary actWtles-reported by 20 kJiooIs. 
a A fienble program and a teaching schedule which oermiitMf tk- k 

conduct clubs and fidd trips— rqwrted by 17 soboola. ** 

■ yV"PP‘'“““T' o-t.ri.1. lu.d 

equaftr^ial^^r the biology program were reported by 12 and 6 
Bchools, respectively^. ^ ^ ^ 

• 3 ^ 

'Summary v 

Hndings in this study are^d on returns fi»om 786 .publrc hi«b 
sch(^, exclusive of separately a^gnisteied junior high schools; 3 

of the 1 072 schools m the sample, and 3.7 percent of the publ^ hhrh 

dJl,d00.jipuor-8emor, semor, regular, hnd undivided high schools. 

Offerings and ReqUiremenU in Biological Science ' • 

f ^ 7*«8 in 86 schools. 

h£7 .““T “ to..dditk,n to *«HTj 

biology were offered m the ibhools. B«*erai 
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• » 

EnrcUmenta and Class SIms in -General Biology 


A total ai 95,669 pu{Hla, 21.7 percaot of the pupila enrolled in the 
last 4 jearf o£ high scbocJ, wwe enrolled in the genend hoologj .clataes 
in 786 adioda. 

The average abe of general bhdogy daeeee fcnr the first term of 1949-50 
was 29.3 pu^la. The largest class reported was 64 pupils; tfaS smallest 
was 2 pnpils. 

. r 

Instructional Time and Methods of Scheduling the Course 

General biology>was offered as a 2-semester course in 99.5 percent of 
the schools. i • 

^ ^ t 

The range in the number of minuted of instructional time allotted to 
the course for the scho<d year was from a minimum of 4,000 minntea to a 
maximmn of 17,100 minutes. The average for schools of all siaes was 
ap{nroxiniately/9,638 minutes. 

In 82 percent of the schoob the course was scheduled for 5 single periods 
each week. • V. 


Teachers, Teaching Load, Cert^ficationi and Experience 


A totAl of 1,236 teachers were teachiiig the course in the 786 schoob in 
the first term of 1949-50, and 1,221 in the seconePterm.' 

The.;4verage daily load of pupib enrolled ill general biology for each 
biology teacher in schoob of all sizes was 77.4; for smaU high schoob 39; 
for large hi^ schools, 104.7. Ap|Koximately ^ percent of the biology 
teachers were cestSfied to teach the course vrith dtber a major or a min^^ 
in biological scienee; 10 percent were teaching the course without a major 
or a minon ■ ' 


Approximately 10 percent of the teachers were teaching the course 
for the first time in 1949^50; and 18 percent had piore than 20 years of 
experience in teaching the course. The average number of years of ex- 
perience for all biology teadiers was 10 years. * 


* 3 

r i 

Organiaation of the Course ' . - ^ 

/ . V ' 

\ 

In 76 percent of the schoob the course in geiseral biology was based on 
prii^|des rebted to.the wlnde field of biology; in 13 percent it was based 
on spedaliaed treatments ci botany, zoology, and. jdiyaiologyj and in 11 
percent on problems selected Ux their impmtanoe in daily lising. 
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Naturm of thm Labontory fFork 

W.A »cd in i, „ ^ ^ 

«iedded «n*b or doable p«fed. for WK«t^ 

percent, and flenble laboratory achodulea by 28 percent. 

Facilities and Equipment ^ 

Com^^ laboratory^Mrooma were uaed for the rencral b! C'J 
a. 61 percent of the aioole; a;p.r.tt Uhor.torie, «d cl!u. „ ' 
m 27 percent; room, equipped mid i»ed for other .object, in 8 percen- ' , 
ro^B with no special provisions in 4 percent, ^ ' 'Hb 

^ . j . , suppb'ed with running water: 94 ne 

oqwpped with electric outlets; and 75 percent with gas outlet^ 

**“ '“<* “« Of ">ore comp, ‘•"“t".—, 

*ciioolg was 3.5. the average for large high schools was 18.5. i ^ 
Appropriations and Expenditures 

Appecprim^n, .pecificnUy for biologie.l equipmm,. m.,1 .udpIm. »„ 
reported by 39 percent of the school- eupptics were 

for schools of idl sues was I 2 I 1 M thT “PP~pri-tion 

in gener.1 hiplog,rrLft! • ^ ««i.p«pl onndied 

The average annual expenditure by e#oh school for bioloeical emiin«w.nt 
«nd supphes for the period 1945-50 w«a 1175.59. ^ ©qujpnwnt 

pe^tT^ Porcentege of the cpMiditurei for equipm«.t w« 61 
P^t of the uiul mnonnt .pent; the .verege for .uppifo. 39 p««oi. 

Conditions 4ffecting th^ Course 

The innovation, which were report«l moet h^enUy were related to 
the ^pplemenury aid. n*d in the in.tn,c^ genlj Lw tS 

ana equipment used in the course. 

inX”cj°W 2" offoctivene* of the couree weri; 

evw • r ' j j ^ ya»cal faahties; the shortage of equipment for 
^^ents and demonstrations; and the lack of f4ds £ 0 ^^^ purchase 
of eipupment apd supplies. purctiase 

were* ^ cflFectivcnesf of the oourte 

«>^«mty-6cbool reUtionships; n^sonable teacffer load; weU 
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